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TITLE OF THE INVENTION; 

METHOD OF PRODUCING FUEL INJECTORS, AND RELATIVE FUEL 
INJECTOR 

10 The present invention relates to a fuel injector for 

an internal combustion engine. 

BACKGROUND OF THE INVENTION 

A known internal combustion engine fuel injector 
comprises a tubular injector body extending along a given 

15 axis; and a valve housed in a seat in the injector body 
and comprising a tubular valve body fixed inside the 
injector body seat and coaxial with the injector body. 
The injector has an annular chamber defined by the 
injector body and the valve body, which have respective 

20 annular shoulders separated by a given distance equal to 
the height of the annular chamber. 

To form the injector, the valve body is fixed to the 
injector body in a given position along the axis by means 
of further shoulders formed on the valve and injector 

25 bodies and resting against each other, and by means of a 
ring nut which engages a threaded portion of the injector 
body and pushes the valve body axially against the 
injector body to keep the further shoulders in contact 
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with each other. When connected, the injector body and 
valve body form, in addition to the annular chamber, a 
gap communicating with the annular chamber and from which 
high-pressure fuel may leak. To safeguard against this, 
5 the injector comprises a seal housed inside the annular 
chamber, at said gap, to prevent the high-pressure fuel 
fed into the annular chamber from leaking between the 
injector body and the valve body. 

The Applicant has found the working life of 
10 injectors to vary widely from one injector to another, 
and at times to differ considerably from the working life 
of the engine on which they are installed. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
15 a method of producing injectors with a working life as 
close as possible to that of the internal combustion 
engine on which they are installed. 

According to the present invention, there is 
provided a method of producing fuel injectors for 
20 internal combustion engines, each injector comprising an 
injector body having a seat; a valve body housed inside 
said seat so as to form an annular chamber, for receiving 
high-pressure fuel, and a gap communicating with said 
annular chamber; and a seal for sealing said gap; the 
25 method being characterized by sizing said seal as a 
function of the deformation to which said seal is 
subjected during use of said injector, so as to achieve a 
predetermined working life of said injector. 
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The present invention also relates to an injector. 

According to the present invention, there is 
provided a fuel injector for an internal combustion 
engine, the injector comprising an injector body having a 
5 seat; a valve body housed inside said seat so as to form 
an annular chamber, for receiving high-pressure fuel, and 
a gap communicating with said annular chamber; and a seal 
for sealing said gap; the injector being characterized in 
that said seal is sized as a function of the deformation 
10 to which said seal is subjected during use of said 
injector, so as to obtain a predetermined working life of 
said injector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A non- limiting embodiment of the present invention 
15 will be described by way of example with reference to the 
accompanying drawings, in which: 

Figure 1 shows a section, with parts removed for 
clarity, of an injector produced using the method 
according to the present invention; 
20 Figure 2 shows a larger-scale section of a detail in 

Figure 1 . 

DETAILED DESCRIPTION OF THE INVENTION 

Number 1 in Figure 1 indicates as a whole a fuel 
injector for an internal combustion engine E shown 
25 schematically by the dash line in Figure 1. 

Injector 1 comprises a tubular injector body 2 
extending along an axis 3; a valve 4 housed inside a seat 
5 in injector body 2; a fitting 6 for connecting injector 
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1 to a supply conduit 7 supplying fuel at over a 
thousand-bar pressure; and a rod 8 housed partly inside a 
seat 9 in valve 4 and movable in a direction Dl parallel 
to axis 3 . 

5 Hereinafter, both the axis of injector 2 and the 

axis of injector 1, being coincident, are referred to as 
axis 3 . 

Injector body 2 comprises a substantially 
cylindrical lateral wall 10 in which is formed seat 5, 

10 which is defined, parallel to axis 3, by three 
cylindrical faces 11, 12, 13 having respective diameters 
increasing upwards in Figure 1. Face 11 is connected to 
face 12 by a shoulder 14 perpendicular to axis 3; face 12 
is connected to face 13 by a shoulder 15; and, at face 

15 12, a hole 16 extends through lateral wall 10 of injector 

2 to connect seat 5 to supply conduit 7. 

Valve 4 comprises a valve body 17 housed inside seat 
5 and fixed to injector body 2 by a ring nut 18 which 
pushes body 17 against shoulder 15 of injector body 2; 

20 and a shutter 19 which is pressed against valve body 17 
by a member 2 0 and a spring not shown. 

Valve body 17 comprises an annular end face 22 
perpendicular to axis 3 and defining, internally, a 
truncated- cone -shaped seat 23 for shutter 19; and three 

25 cylindrical faces 24, 25, 2 6 extending about axis 3 and 
having respective diameters increasing upwards in Figure 
1. Face 24 is connected to face 25 by a shoulder 27 
perpendicular to axis 3; face 25 is connected to face 26 
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by a shoulder 28; and, once valve body 17 is fitted 
inside seat 5 in injector body 2, shoulder 28 rests on 
shoulder 15, and valve body 17 is maintained in this 
position by ring nut 18. 
5 Shoulder 2 7 is maintained at a given distance of 

other than zero from shoulder 14, so as to form an 
annular chamber 29 defined by shoulders 14 and 27 and by 
facing portions of faces 12 and 24 . 

Valve body 17 has a hole 3 0 and nozzle for 
10 connecting annular chamber 2 9 to seat 9; and a hole 31 
and nozzle for connecting seat 9 to seat 23 housing 
shutter 19. 

Injector 1 also comprises a seal 32 extending 
between face 12 and face 24 and adjacent to shoulder 14 

15 to prevent fuel leaking from annular chamber 29 between 
face 11 of injector body 2 and face 24 of valve body 17. 

With reference to Figure 2, face 24 of valve body 17 
and face 11 of injector body 2 are separated by an 
annular gap M, which depends on the precision of the 

20 machines used to produce the component parts of injector 
1, and which, at worst, is defined by a radial clearance 
of 0.02 mm. 

Research by the Applicant has shown the working life 
of injector 1 to depend on the extent to which seal 3 2 is 
25 drawn along gap M. That is, seal 32 is deformed 
permanently and fills gap M between faces 11 and 24, 
as shown in Figures 1 and 2, so that material is 
withdrawn at face 24, thus resulting in rapid wear of 



seal 32. 

Seal 32 is made of PTFE, i.e. Teflon enriched with 

bronze particles, or of a material known commercially as 
TURCON ®. 

Research by the Applicant has shown the life LF of 

injector 1 to depend on the life of seal 32 according to 
the following equation: 



K is a correction coefficient of the measuring 
units; 

h is the height of seal 32 measured parallel to axis 

3; 

d is the width of seal 32, substantially 
corresponding to the difference between the diameters of 
cylindrical faces 12 and 24; 

A is the section of the seal, substantially equal to 
h x d; 

P is the maximum operating pressure in chamber 29; 
T is the maximum operating temperature in chamber 

29; 

M is the size of annular gap M. 

In other words, the life LF of injector 1 depends on 
the life of seal 32, and in particular on the permanent 
deformation to which seal 32 is subjected. 

Currently used injectors have a maximum operating 




P-TM 



where 



pressure P of 1500 bars, and a maximum operating 
temperature T of 180 °C. 

The other quantities on which the life LF of 
injector 1 depends are dimensional quantities of valve 
5 body 17, of injector body 2, and of seal 32, the size of 
which depends on the size of annular chamber 29. More 
specifically, as will be clear from the equation, to 
extend the working life of the injector, a high, narrow 
chamber 29 is preferable to increase the h/d ratio. The 

10 size of annular chamber 29, however, depends on other 
design parameters, such as the width d of annular chamber 
29, which corresponds to the width d of seal 32. Research 
by the Applicant has shown an h/d ratio of 1 to 2 gives 
good life LF values and enables adequate sizing of 

15 annular chamber 29, and that h/d ratios of 1.5 to 2 are 
in all cases preferable. 

In general, the research conducted by the Applicant, 
which led to the discovery of the major cause of the 
reduction in the life of injector 1 and of the above 

20 equation, provides for establishing a uniform life LF of 
injectors 1 and, at the same time, a life LF which 
conforms with that of the internal combustion engines on 
which injectors 1 are installed. 

Since life LF depends on the life of engine E, the 

25 following equation applies: 

i LF-P-T-M-d 7 
\ K-A 

In the case of seal 32, in which A substantially 



equals h x d, this gives : 




^LF-P-T-M-d 



which gives the height h of seal 32, i.e. the only design 
parameter for determining life LF which is not affected 
by other characteristics of injector 1. 

In accordance with the object of the present 
invention, life LF is predetermined; the maximum 
operating pressure P has a given value of 15 0 0 bars, as 
does the maximum operating temperature T, which equals 
180°C; the size of gap M is defined by the type of 
machining to form seat 5 of injector body 2 and valve 
body 17; and the width d of annular chamber 2 9 is 
determined according to the required hydraulic function 
of chamber 29. The size of gap M also depends on the mean 
diameter of gap M and therefore on the size of injector 



